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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 8, p 35(USSR) 


AU SHORS cs Maahoveten M7Es Revazyan, A.A, 

TITLE: An Investigation of the Anode Process in Electrolysis of an 
Alumina-Cryolite Melt (Issledovaniye anodnogo protsessa pri 
elektrolize kriolito-glinozemnogo rasplava) 


PERIODICAL: Tr. Vses. alyumin.-magn. in-ta, 1957, Nr 39, pp 288-306 


ABSTRACT: Calculation of the relative content of various cations and 
anions in a melt containing 90 weight % of cryolite and 10 
weight % of alumina shows fluorine-containing ions predomi- 
nate over oxygen-containing (if the ion contents be expressed 
in percentage of the total number of ions of the given sign, and 
if it be assumed that the cryolite and alumina have undergone 
complete dissociation in accordance with the six most probable 
equations). If it be taken that the mean alumina contents of the 
melt are <10 weight %, and if incomplete dissociation of the 
alumina be assumed, this predominance is even greater. There- 
fore, current is carried to the anode primarily by the fluorine- 
containing anions. The anode discharge, however, is effected 
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An Investigation of the Anode Process in Electrolysis (cont.) 


cryolitegzalumina melt, the emf of the Al|Na3AlF,, Al,03/0,(Pt) and 

Al [Na3Alk,, Al,03 |CO2(C) circuits should correspond to the free energy 

of the reattions 4Al+ 3033+ 2A1203 (1) and 4Al +3CO, 2A1,03+3C (2) 
under the condition that Oo and CO2, respectively, serve as the cathode cur- 
rent-forming substances in these circuits. To verify this last hypothesis, 
the emf of a series of galvanic circuits in molten cryolite saturated with 
alumina was measured by a compensation method at 1010-1060°C. In the 
first circuit, a constant 2.12-v emf was established immediately, and this 
corresponded to the free energy of reaction (1). This means that O2 1s the 
active electromotive substance in the cathode. The stable emf of a circuit 
with a (COs, Pt) electrode was reduced by 1.004 v as compared with the emf 
of a circuit with an (O3, Pt) electrode, and this is in virtually exact agree- 
ment with the free energy of the C+O2=COp2 reaction. Measurement of the 
emf of currents with carbon dioxide cathode compels us to regard the theo- 
retical voltage of decomposition of alumina with a carbon anode to be 1.115 v, 
and the higher values obtained experimentally to be ascribed to overvoltage. 
This value for decomposition voltage, which is in good agreement with the 
thermodynamic value for decomposition voltage, is confirmed by extrapola- 
tion of the I-V curves. 1, Electrolysis--Analysis 2. Anodes--Performance 
Card 2/2 nie 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 6, p 33 (USSR) 


AUTHORS: Svoboda, R.V., Mashovets, V.P. 


RRR ener mtn 
TITLE: A Thermodynamic Evaluation of Possible Reactions Between 
Aluminum and Cryolite Melts (Termodinamicheskaya otsenka 
vozmozhnykh reaktsiy vzaimodeystviya aluminiya s krioli- 
tovym rasplavom) 


PERIODICAL: Tr. Vses. alyumin.-magn. in-ta, 1957, Nr 39, pp 307-312 


ABSTRACT: Thermodynamic calculations are presented making it pos- 
sible to arrive at reasonably well-founded judgements relative 
to the probable occurrence of various reactions. Calculation 
of changes in the free energies (isobaric potentials) was done 
for 1300°K. Changes in the free energies of the reactions were 
calculated by the formula: 4Z 399 = 2AZ}300 prod 
- £42 1300 start: By use of the changes in free energies thus 
derived, the equilibrium constants were calculated by means of 
the equation for the isotherm of the chemical reaction AZ=-RT 

log k, To obtain comparable results, the calculations were 
made for a single redox equivalent, i.e., for the transfer of a 
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A Thermodynamic Evaluation (cont.) 


that of cryolite, the following reaction is the most probable: 
2NaF+1/3 Al [> 1/3 Na3AlF¢+Na. In baths having excess AlF3, the most 
probable reaction is 1/2 AlF,+Al =® 3/2 AIF with the formation of a sub- 


fluoride. All these processes are regarded as chemical. They may also oc- 
cur as electrochemical processes of cathodic reduction Na + e + Na and 


Al3+ + 2e art » proceeding simultaneously with the basic processes of precip- 
1tation of Al and reducing the current efficienc y. 

LG. 
1. Aluminum--Processing 2. Aluminum--Chemiral reactions 3. Cryolite--Processing 
4. Cryolite--Chemical reactions 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 6, p 107 (USSR) 


‘ AUTHOR: ee a 


TITLE: Latent Resources of Electrolysis Departments and Reduction 
in the Cost of Aluminum (Rezervy elekt roliznykh tsekhov i 
snizheniye sebestoimosti alyuminiya) 


PERIODICAL: Tr. Vses. alyumin.-magn. in-ta, 1957, Nr 39, pp 326-336 


ABSTRACT: Under the conditions prevailing in Soviet plants, the costs of 
raw material (alumina, fluorine salts, and carbon anode mater- 
ials) constitute 50-67% of the cost of Al, power is 15-30%, and 
amortization of the equipment is 5.5-6.5%. From 4 to 7.5% of 
the cost represents direct labor wages and 7% is for general 
plant overhead. Thé alumina comprises 1/3 to 1/2 of the cost 
of the Al, fluorine salts are 3.5-5.5%, and anode material is 
10-15%. Although the consumption of alumina, fluorine salts, 
and anode materials is close to the theoretical, economy of 
anode substance is possible at many plants. The possibilities 
of economies in the consumption of power, which 1s fairly con- 
stant and comes to 15.0-17.5 kwh/kg, are evident from the fact 

Card 1/2 that the power-utilization coefficient in modern hath ic .:&NUn 
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Latent Resources of Electrolysis (cont.) 


These possibilities fall into the fields of design and process procedures. 
Substitution of welded for bolted contacts is extremely effective. Reduction 
in voltage drop in ''non-heating" resistances (leads) makes it possible to 
save from 0.15 to 0.30 v at many plants, while 0.12 to 0.27 v may be saved in 
the anode structure and 0.05 to 0.12 v per bath in the cathode plate, the total 
possible economy at these three points 1s from 0.3 to 0.65 v, representing a 
power saving of from 6 to 13%. A diminution in the distance between poles 
from 5-5.5 to 4-45 cm would reduce the voltage on the bath by 0.2 v. The 
extra voltage of arc-6Vvers may be reduced from 0.15-0.35 v, i.e., 7% of the 
total voltage, to 0.075 v per bath. A total of all the possibilities of saving 
power inherent in enlargement of bath current from 70, 000 to 120, 000- 
150,000 amps, rationalization of bath design, and improvement of the pro- 
cess procedure shows that unit power consumption may be cut to 14.5 kwh/kg, 
yielding a 15% economy relative to the present rate of consumption, or 4-5% 


of the total cost of the Al. 
1.G. 


1. Aluminum-~Production 2. Aluminum--Costs 3. Electrolytic cells--Performance 
4. Electrolysis--Ecornomic aspects 
Card 2/2 
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MASHOVETS, V.P.; BELETSKIY, M.S., SAKSONOV, Yu. G., and SVOBODA, &8.¥Y. 
~On an New Catipeund in the NaP - alr, 


(0 nevem seyedinenii v sisteme NaF - AlF,. Russian). 
Dekiady Akademii Nauk SSSR, 1957, Vel 113, ¥r 6, pp 1290 - 1292 


(0.8.S.R.) 


The diagram ef the state ef the flu 
system has eften been studied sino 
eccasien is the main compenent ef t 
the electrelytic winning ef alumini 
investigatiens it was feund that in 
velops besides cryelite (accerding 


The cenclusien cencerning the sele 
lite was repeatedly cenfirmed in co 
accerding te which an equimelecular 
have the mest stable aluminum cenfi 
a cempeund with petassium as wil as 
bidium was already preved. Nething 
(with the exoeptien ef NaalF,.H,0) 
ebtained NaAlF, in the cendedsate e 
eryelite-alumifia-melting in an arge 
quantities were found in vapers ef 
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te data: Na, Als¥, 4 er Na,Al,Fg)- 
existence ef cryelite and chie- 
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cempeund: MeAlF, is suppesed te 
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with univalent thallium and ru- 
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On a New Cempeund in the NaF - Alf,. 
ratie ef NaF : AIF, = 1,67 te 1.00. This is the demain which oer- 
respends te the ae2called "gour- electrelytes". O It can be assumed 
that in nermal cenditiens this cempeund is very unstable and is enly 
partly conserved in the presence ef argen and ether gases. The inter 
ference-maxima ef chielite and fluerine alumimun were determined 
in radiegrams. The net identified maxima left after their eliminatie 
which were characteristio ef the crystal lattice ef the new phase 
used fer calculatiens. The ebtained data were appreximated te the 
constants ef thekmewn lattice ef the cempeunds ef the type MeAlF,. 
Theeretical walues ef the intensities ef the interference maxima 
were calculated in erder te find eut whether sedium tetraluminate 
haa the same crystal lattice as the rubidium-, thallium-, and pet- 
assium sempeunds which are {semerpheus with it. The ebtained reaults 
shew satisfactery agreement. Therefere it can be assumed that sedium 
tetraflaeralluminate has a similar orystal lattice as the afere- 
mentiened isemerpheus cempeunds. Attentien must be paid te seme de- 
viatiens ef the theeretical intensity values fren these ebtained 
experimentally. A further still unknewn cempeund may be cencerned. 
Alse a defermatien ef the tetrahedren ef 6 fluerine atems is pemible 
It is net impessible that just this is the reasen fer the instabilit 
Card 2/3 ef sedium-tetraflueraluminate. 4n analegeus lithium-cempeund is like 
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ly te be still mere instable. (1 illustratien, 5 Slavic references). 


Allunien-Scientific Research Institute fer Aluminum and Magnesium, 


Leningrad. 


(Vaeseyuznyy nauchne-issledevatel'skiy aluminiye-ve-magniyevyy 


institut, Leningrad). 


FRUMKIN, A.N., Member ef the Academy. 
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TITLE: 2 Blectriow Piel i 3? an Atustiinne 
rc Anote (Modelircyaniys, elektyichesksye 
A yominiveyscs sleutro gers 
PERIODICAL: Tsvetayve Metally, 1958, Nx 12, pp 60-66 (USSR) 
ABSTRACT: In modellin,; the electrical field of an acods of 
an sbuminium elLectrolyzcr ane inmpoertsat fficulty 


ae 

is the preduction of a medium cith » variable 
glettrice. comkittivity. The suthors have aicpted the 
teninique of M.F.Dor jatacsst (ref.2) in rhich change 
in soendoctivity is prove Aude oT the introduction of 
non-CGond is tivity (st onite) spheres into the conducting 
liquid, A stepwise gra Hdation of condictivity, ese 
on data frow a yorcin: electrolyser (ref.4) wus used, 
For midellin,; vins witha tie requires see ori vhin 
enamelled copper wire was gound on a non-conducting 

model of the pin, the outside surface of the wire 
then veins sarefully oleaned; cy using differerxt 
gauges of wire changes in conductivity due to 
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Conditions for the Electrical Modeling of a Thermal Field with 
Internal Heat Sources (Usloviya elektricheskogo modelirovaniya 
teplovogo polya s vnutrennimi istochnikami tepla) 


ghurnal tekhnicheskoy fiziki,Vol 28, Nr 10, pp 2124-2129 (ussr) }4*$ 


The method which has hitherts veen used for the electrical 
modeling of thermal fields can only be applied to the Laplace 
(Laplas) field (which incorporates no internal heat sources). 
In practical engineering, however, cases are frequently found 
of systems with internal heat sources or sinks in the process 
medium. A practical example of this is the investigation of the 
temperature fielc in a furnace for electrode graphitization 
which was carried out by Volynskiy (Ref 4). Such furnaces often 
are operated with a control. Hence this paper is limited to 
such cases, and all quantities refer to unit time. The "critical" 
equation holding for the internal domain end for the boundary 
conditions of the electric field, which is the model for the 
temperature field with internal sources, is deduced. The model 
must satisfy the conditions (16) or (17) and, besides, the 
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Conditions for the #lectrical Modeling of a Thermal Field Wit uternal Heat 
Sources 


respective boundary conditions of first, second, and third order 
must be given. The first order condition is furnished by the 


temperature Ts. on the surface 5. The second order boundary con- 


dition makes use of equation (17) which holds within, and on the 
boundaries of the domain. The boundary conditions of third order 
are given by the conditions of convectional heat exchange. A 
practical example was afforded by the temperature field of a 
continuously burning self-consuming anode of the electrolyzer 
used in aluminum production. There are 6 references, 6 of which 
are Soviet. 


SUBMITTED: July 16, 1958 
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"feasting vattery plates made of alloys with admixtures. 


Khim. 31 no.921355-1360 8 $8. 
(Storage batteries--Testing) 


Zhur. prikl. 
(MIRA 11:10) 
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Discharge of hydroxyl ions on a graphite anode at high temperature, 


Trudy LTI no.46:21-35 '59, MIRA 14:4) 
(Electrodes, Carbon) (Hydroxyl ion) 
(Electrochemistry) 
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AUTHORS: Mashovets, V. P., Ponomareva, A. M. S0V/153-2-2-31 /31 


TITLE: Chronicle. All-Union Competition for the Best Students- 
paper Concerning Chemistry and Chemical Technology for the 
Scholastic Year 1957-1958 (Khronika. Vsesoyusnyy konkurs 
na luchshuyu studencheskuyu rabotu po khimii i khimiches- 
koy tekhnologii za 1957-1958 uchebnyy god) 


PERIODICAL: Izvestiya vyeshikh uchebnykh savedeniy. Khimiya i khimiches- 
kaya tekhnologiya, 1959, Vol 2, Nr 2, pp 303-304 (USSR) 


ABSTRACT: The Ministeratvo vysshego obrazovaniya SSSR (Ministry for 
University-education of the USSR) carried out the competition 
mentioned in the title, within the framework of the 
Studencheskiye nauchnyye obshchestva (Scientific Student 
Societies) covering 37 subjects of science, technology, 
arts, and culture. The Leningradskiy tekhnologicheskiy insti- 
tut imeni Lensoveta (Leningrad Technological Institute imeni 
Lensovet) was entrusted with the subject "Chemistry and 
Chemical Technology". A commission was formed consisting of 
Professor V. B. AleBkovskiy, ¥. P. Mashovets (Chairman), 

I. P. Mukhlenov, A. A. Petrov, B. A. Poray-Kuishits, 
Card 1/5 Docent P. A. Yablonskiy, and Candidate of Chemical Sciences 
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A. M. Ponomareva (Secretary). The following persons acted 

as critics: The Professors A. F. Alabyshev, A. M. Ginstling, 
I. 3. Ioffe, M. I. Knyaginichev, L. Ya. Kremnev, A. Be Kusov, 
A. Me Malkov, I. N. Maslenitskiy, K. P. Mishchenko, 

Yu. V. Morachevskiy, with the collaborators, N. N. Nepenin, 
Yu.-K. Novodranoy, V. V¥. Perekalin, A. L. Rotinyan, A. v. 
Satalkin, A. V. Storonkin, and fT. A. Favorskayawith collabora- 
tors, A. M. Khaletskiy; Docents: A. Ye. Akim, L. M. Batuner, 
M. I. Gil'dengershel', 0. F. Ginsburg, I. A. D'yakonov, 

S, G. Zhavoronok, S. N. Zhilov, Ye. 3. Roskin, P. N. Sokolov, 
NH. P. Starostenko, M. M. Sychev, A. T, Troshchenko; Chief 
scientific reseacher .*: B. F. Ioffe; Candidates of Sciences: 

G. A. Bel'ahenko, M. K. Bynyayeva, 0. N. Setkina, 

B. P. Yur'yev; Engineers: Kostyreva, Senyusheva, and Yarmo- 
linskiy. The paper "Synthesis and Self-oxidation of the p-Di- 
Secondary Butyl-benzene" by V. S. Zavgorodniy, Fifth- year 
student of the Voronezhskiy gosudarstvennyy universitet 
(Voronezh State University) was awarded a medal for being 

the best. The second candidate for the medal is the 
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Fifth-year-student of the Kiyevekiy gosudarstvennyy universi- 

tet (Kiyev State University) K. F. Lyashev. He submitted 

the paper “Kinetics of the Non-stationary Catalytic Decompo- 

sition-process of Hydrogen-peroxide. on Platinum". The third 

medal was awarded to the Fourtheyear-students of the 

Ivanovakiy khimiko-tekhnologicheskiy institut (Ivanovo 

Chemical-technological Inatitute): D. V. Nebova, A. I. 

Sotnikova, T. T. Simagina, and R. M. Sutyagina for the 

paper: "Method of Continuous Regeneration of Zinc-chloride 

From Waste Water of the Kineshma Fibre Factory". Besides 

these three papers, the commission selected further 8 

papers which deserve publication owing to their maturity 

and originality. The papers are: “Utilization of Phospho- 

rous Gypsum for the Production of Local Construction- 

binding Materials" by the Fourth. «year-students of the 

Ivanovo Institute (see above): A. V. Tochilova and A. A. 

Padeyeva; "Study of the Influence of the Dispersion of 

Polymer Particles, When Being Disintegrated, on the Molecular 
Card 3/5 Weight" by the Third~.year-student of the Moskovskly 
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Chronicla. All-Union Competition for the Best S0V/153-2-2-31/31 
Studmtsa-paper Concerning Chemistry and Chemical Technology for the 
Scholastic Year 1957-1958 


tekhnologicheskiy institut legkoy promyshlennosti (Moscow 
Technological Institute for Light Industry) ¥. N. Gorodilov; 
"Study of the Cathodical Polarization at the Precipitation 
of Chromium From Sulphide-solutions" by the Fifth-year- 
student of the Ural'skiy politekhnicheskiy institut (Ural 
Polytechnical Institute) ¥. G, Petropavlovskiy; "Gold 
Extraction From Watery Cyanide-solutions” by the Fifthe- year 
students of the Moskovskiy khimiko-tekhnologicheskiy institut 
imeni D. I. Mendeleyeva (Moscow Chemical-teohnological Insti- 
tute imeni D. I. Mendeleyev) A. V. Ochkin, V. A. Borisov, and 
M. Mrnk; "Some Investiga*ions of the Vulcanisates of Rubbers 
Containing Carboxyl" by the Fourth-year-students of the 
Yaroslavskiy tekhnologicheskiy institut. (Yaroslavl' Technologi- 
cal Institute) G. I. Komarova and T. A. Shchadricheva; 
"Investigation of the Cathodic and Anodic Processes at Gold- 
plating" by the Fifth-year-student of the Leningradakiy tekh- 
nologicheskiy institut im. Lensoveta (Leningrad Technological 
Institute imeni Lensovet) R. A. Nosova; “Spectral Determina- 
Card 4/5 tion of Molybdenum and Tungsten in Tri-hetero-polyacids" 
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by the Thirdeysar-student of the Kishinevskiy gosudarstvennyy 
universitet (Kishinev State University) V. A. Dagayvev; : 
“Capture of Dichlorine-ethane by Bone-fat in Foam-condition" ~ 
by the Fourth-yee-students of the Kasanskiy khiaiko-tekhno- 
logicheskiy institut (Kazan' Chemical-fechnological Institute ) 
L. I. Yashina, R. A. Nurutdinov, and T. G. Siraznev. Taken 
collectively, the competition has shown a high standard of 
the scientific research work in the circles of the Studen- 
cheskoye rea obshchestvo (Scientific-student:-socie- 
ties) of many universities. 
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Chenical stability of molten cryolite. Isv.vys.uc ; 
tevet.met. 2 10.4:83-87 '59. (MIBA 13:1) 


1. Leningradskiy tekhnologicheskiy institut. Kafedra fisicheskoy 
tthimii. 


* (cryolite) (Chemistry, Metallurgic) 
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SOV /80-32-10-5/51 
AUTHORS : Mashovets, V. P., Svoboda, R.V. 
OOO, 
TITLE : Reaction of Aluminum With Cryolite-Alumina Melts 


PERIODICAL: zhurnal prikladnoy khimii, 1959, Vol 32, Nr 10, pp 2157- 
; 2164 (USSR) 


ABSTRACT: This is a study of the above reaction by thermodynamic 
calculations and experimentally. Table 1 gives Gibbs 
free energies 424300 and equilibrium constants calcu- 


lated for all possible reactions of Al with neutral 
Na AlF¢ and with basic and acid melts containing excess 


NaF and AlF.. As the free energies indicate, reactions 


(1) to (5) cannot occur spontaneously; reactivn (6) 
(which is the sum of (8) and (9)) and reaction (11) can 
be driven to the right, despite their high free ener- 
gies, by the high vapor pressures of the products at 
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Table l 
Changes in isobaric potentials and equilibria eonst.ats 
of reactions between Al and the melt components 


22.6 1.6 - 10-4 

ypheont tet ANG Ae aaa 214 | 25.104 

2) aN aoe ALS OLAIP 4 3/QN 922 | 39-107 
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Reaction of Aluminum With Cryolite-Alumina Melts 75656 


SOV/80-32-10-5/51 


Al samples were heated to 1,070° for 4 hr. Argon 
blown over the crucibles entrained the sublimates 
through perforated Cu fol] screens on which ALF de- 
composed to form an Al-Cu alloy at 950-1,00G", AIP 
was determined as Al in the alloy; NaF, ALF » and Na 


were determined in the condensate which was also X-ray 
analyzed; Al losses were ascertained by residue wejgn- 
ing. Conclusions: Al reduction of AIF, te AlF takes: 


Place both in the alkaline and in the acid regions, 
but its rate increases with decreasing NaF /ALF., rattle, 


Al reduces NaF to NaF and Na only in the basie region 
where Al is oxidized to AlF, and partly te ALF. ALF 


evaporates before it can react with NaF. AL lesses v3 
melt composition are shown in Fig.l, 
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Fig.l. Results of Al melting under electroivtes in Sine 
tered-corundum equipment: (A) amount of substance (g); 
B) NaF content in the electrolyte (mo.e tract tens) 

2 Al losses; sublimate content: (2) Al, (3) Na. 
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Experiments in the presence of C: 1,060 and 1,150° for 
3, and 1 to 5 hr. Al and salt-phase losses werc deter- 
mined by weight; Al and AlF content of the solidified 
melt was found by gas volumetry; melt composition 
changes were detected by titration; graphite-dissolved 
Na, Al, and F were determined by residue analysis after 
combustion. Na was calculated as NaF, residual F as 
AlF.,, excess Al as A1,0. or AlC 3; the arbitrariness of 


this method is recognized. Data from tests using Pt 
crucibles established weight loss and composition changes 
due solely to evaporation, and were used to correct the 
carbon-crucible experimental results. Figure 3 shows Al 
losses vs melt composition. Conclusions: Owing to the 
formation of NaC, -type compounds, C activates the Al reduc- 


tion of NaF to form Na even -ighly acid melts. 
Beletskiy, M. S., Saksonova, Yu. G., Potapova, Teg Ps 
and Zakharov, Ye. L., took part in the experiment. 
Card 5/7 There are 2 tables; 4 figures; and 2 Soviet references. 
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Fig. 3. Al losses vs electrolyte 
composition, melting in age 
crucibles: (A) Al loss (g); 
melt composition (moles ya ae 
AlF,). (I) Total losses; Al con- 


gumed on: (II) reduction to Na, 
(II') reduction of NaF to NajF, 


(IIT) AlF formation (if NaF 1s 
ae Ear ae] ERE Te reduced to Na), (III') on AlF 
, formation (if Na,F is formed). 
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SUBMITTED: November 26, 1958 
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SOV/80-33-2-15/52 


AUTHORS : Volova, Ye. D., Maksimova, I. N., Mashovets, V. P., and 
Fomichev, V. G. TR 


TITLE: Electrolytic Preparation of Thallium Amalgam for Low- 
Temperature Thermometers 


PERIODICAL: Zhurnal prikladnoy khimii, 1960, Vol 33, Nr 2, pp 
349-354 (USSR) 


ABSTRACT: Electrolytic preparation of thallium amalgam was 
studied to determine optimum conditions for the 
process. The materials used were: purified and 
vacuum-distilled mercury (and brand P-2 mercury); 
thallium sulfate of composition: T1,S0,. 99.9%: Fe, 
0.001%; Cu, 0.005%; water insoluble iMputities 0 5.014, 
impurities precipitable with NH,OH 0.01%, those 


not precipitable with (NH, )58 0.01%; and metallic 


thallium (for preparation of amalgam by direct 
Card 1/8 
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dissolution of Tl in mercury) containing T1, 99.8%; 


Zn, 0.004%; Cd, 0.02%; Cu,0.006%; Pb, 0.005%; and Fe, 
0, 001%. Figure 1. shows the cross section of the 


electrolyzer. 

E 
Gal ( 
CD: wr of 
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Card 2/8 See Card 3/8 for caption. 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720010-5" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720010-5 


EP TORRES ac eT Se SS 


Electrolytic Preparation of Thallium 77640 
Amalgam for Low-Temperature Thermometers SOV /80-33-2-15/52 


Caption to Fig. 1. 

Fig. 1. Cross section of the electrolyzer: (1) 

anode; (2) pressed fiberglass membrane; (3) 

flowing mercury cathode; (4) the electrolyte; (5) 
platinum contact; (7) inlet ' 


outlet from cathode; (6 
for the electrolyte; (8) electrolyte drain; (9) 


inlet for the mercury; (10) amalgam drain. 


Content of thallium in amalgam was determined by 
potentiometric titration with 0.01 N KBr0., of 


0.2-0.5 g@ amalgam samples dissolved in dilute sul- 
furic acid. Results obtained by the use of a 
platinum wire anode (with a surface area of 2.5 cm@) 
were compared with the results with a lead anode 


(a perforated horizontal plate of ~ 30 om> surface). 
Cathodes with an area of 5.7 and 30 om” in the first 
Card 3/8 case, and 30 om= in the second were used. In the 
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case of platinum anode 95-100% thallium yield based on 
current were reached at all investigated temperatures 


(20-45°), cathodic current densities (12-50 ma/em=), 

acidities of initial solution (0.001 to 1.33 g-equiv/1) 
and flowrates, w, of the solution from w 
(in T/nin) to 5 We onet : 
of the electrolyte (high T1” concentration and low 


theoret 
at the optimum composition 


acidity). Wtheoret “5 calculated from Tl concentration 
and current, taking complete Tl extraction and yield 
based on current as 100%. Figure 1 shows that the 


degree of thallium utilization (in amalgam) is inversely 
proportional to the flowrate of the solution. 


Card 4/8 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720010-5" 


CIA-RDP86-00513R001032720010-5 


Electrolytic Preparation of Thalliim 77640 
Amalgam for Low-Temperature Thermometers SOV /80-33-2-15/52 


Fig. 2. Degree of thallium utilization (in @): (A) 
as a function of solution flowrate; (8) POW, dea 


W -- in electrolysis with a platinum anode. 
card 5/g theoretical 
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Tne output 1s lowered with decreasing thallium 
concentration (by lowering concentration of Tl from 
40.5 to 8.5 g/l, tne yield based on current dropped 
from 98.0 to 64.5% and degree of thallium utilization 
from 86.0 to 50.2%) and with increasing acidity (at 
{ H/ 1.33 g-equiv/l compared to the optimum $0.01 
g-equv/l the yielc dropped to 70.6%). Experiments 
with a lead anode show that tif process gives lower 
outputs than with platinum anode, is accompanied by 
thallium oxidation to T1,0 and is more sensitive to 
changes in temperature (risd in temperature increases 
thallium yield and utilizaton and decreases oxidation), 
current density (increase of current density raises 
Tl yield and utilization somewhat with a maximum at 
50 ma J/cm ; a su 2dsequent decrease in yield is 
. probably caused by increasing evolution @hydrogen at 

the cathode) and flowrate (increasing flowrate scme- 
what decreases oxidation, increases Tl yield and 

Gard 6/8 decreases degree of utilization). Unfavorable results 
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obtained by the use of lead anode are caused by its 
large surface area and high overvoltage. Experiments 
on electrolysis with a smaller lead anode resulted 
in overheating of electrolyte anddecomposition of anode. 
On the basis of experimental results the authors 
recommend the use of a platinum anode with a small 
surface area. Optimum conditions: the electrolyte 
containing 40.5 g/l of T1* and < 0.01 g-equiv/l1 of free 
SO,3 temperature 20-409; cathodic current density 

3254 ma/em® 3 anc. the flowrate of the solution 1.02- 
1.05 w . In electrolysis on the lead anode 
temperbPGReebr 60-65°and current density of 50-70 
ma. /em@ should be used. Preparation of thallium 

_ amalgam by disso:.ving thallium in mercury (at room 
temperature, under glycerin or water) 1s a simpler 
process than electrolysis, but the amalgam prepared by 
the latter process is supposed to be of greater purity. 
The ‘amalgams prepared by both processes have been 
submitted for te3ts in low-temperature thermometers 
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There are 5 figures; 1 table; and 13 references , 

3 Soviet. 5 German, 1 U.K., 4 U.S.  Abstracter's 

Note: re are 12 references listed in the article 
but one ol them was broken down into two. The 

U. K. and U.S. references are: D. Mac-Intosh, F. M. 
Johnson, J. Am. Chem. Soc., 34, 941 (1910); J. 
Enrenreich, Instruments & Automation, 27, 1070 

(1954); F. W. Richards, C. Smith, J. Am. Chem. Soc., 
44, 524 (1922), 45, 1455 (1923); F. Singch, J. Indian. 
Chem. Soc., 13, 717 (1936); F. W. Richards, F. Daniels, 
J. Am. Chem. Soc., 41, 1732 (1919). 


Leningrad Lensovet Technological Institute 
(Liningradskiy tekhnologicheskiy institut imeni 
Lensoveta) 


February 25, 1954) 
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AUTHORS: Mashovets, V. P. and fomichev, V. G. 


TITLE? Study of a Oylindrioel and a Spherical Bipolar Eleotrode 
PERIODICAL: Zhurnal fizicheskoy kaimii, 1960, Vol. 34, No. 8, 

pp. 1795 - 1801 / 
TEXT; Many commercial electrolyzers have conductive parts as bipolar / 
interelectrodes, such as metallic wells of cells, metallic grid = 
diaphragms, valves, and metal grains or coal particles in electrolytes 
used for fusion electrolysis. The effect of electrode polarization and 
polarizability upon the current distribution on cylindrical and 
spherical bipolar electrodes has now heen studied. A method is given for 
the calculation of the current flowing through a cylindrical or spherical 
electrode which is placed in a uniform electric field. It was assumed that 
the polarization was equivalent to the additional resistance which was 
uniformly distributed in the bipolar electrode. Calculations made for the 
current density distribution on the cylindrical electrode were experi- 
mentally verified. Various electrclytes, such as copper and nickel-sulfate 
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solutions, sulfuric acid, and bo:sic ucid, were examined by means of a 
cylindrical or spherical copper or nicxel electrode. The experimental 
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structure and coal potential of the Jurassic rocks of 
western Turkmeniya. Lithology, microfossils, 
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